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Preliminary and Short Report
INTERCELLULAR DEBRIS IN THE STRATUM CORNEUM OF THE
HUMAN EPIDERMIS*
RICHARD S. SNELL, M.D., PH.D.
In recent years many publications have ap-
peared in the literature describing the fine struc-
ture of the kcratinocyte (1—4), the melanocytc
(5—8), and the Langerhans' cell (9—10). Scant at-
tention has been paid to structures which are
situated between cells especially in the stratum
corneum. Recent observations of ours seem
worthy of comment.
MATERIALS AND METHODS
Skin biopsies were taken from the flexor surface
of the upper arm and were processed in glutaralde-
hyde and osmium tetroxide as described previ-
ously (11). The specimens were embedded in
epoxy resins according to the method of Luft (12).
The R.C.A. E.M.U. 3G electron microscope was
used.
REsULTs
Desmosomal rcmoins. In the basal layer of the
epidermis, the stratum spinosum and the stratum
granulosum the desmosomes had the same char-
acteristic structure. Each consisted of a localized
area of thickening of the cell membranes of two
contiguous keratinocytes. As seen in section the
total width of the desmosome was about 600—800
A units. When cut tangentially the membrane
thickenings were round or oval in shape and
measured about 0.1—0.5t in diameter. In the inter-
cellular interval between the thickenings and
running parallel to them wore situated three thin
electron dense laminae each measuring about 50
A across.
At the junction between the stratum granulosum
and the stratum corneum the structure of the
desmosome changed (Fig. 1). The cell membrane
of the stratum corneum cell showed considerable
overall thickening and the dosmosomal thickening
could no longer be identified. In many of the
desmosomes the dense intercellular laminao were
partly fused together and in some of them the
process of fusion was comploto (Fig. 1). In the
deeper layers of the stratum cornoum the now
fused laminae formed a single dense fusiform
body between the apposed cell membranes. In
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the middle layers of the stratum corneum, the
interior of each body showed signs of breaking
down (Fig. 2) leaving a well-defined limiting mem-
brane (Fig. 3). In the region where exfoliation was
occurring, the limiting mombranc of the inter-
cellular bodies degenerated and the vesicular
structures ruptured.
Ccllulor rcmnonts. Lying between the thick
cell walled kcratinocytes in the stratum corneum
were often found the remains of thin-walled cells
(Fig. 4). These cells wore free of desmosomal at-
tachments and were probably the remains of
effete melanocytes and Langerhans' cells. The
interior of these cells was largely empty apart
from a small quantity of osmiophilic fragments.
Nothing remained of the nuclei or the cell
organcilos. Similar findings have boon reported in
guinea pig skin (Brody (2) and Snell (in).
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Discuisioa
Ever since the desmosome was examined by
microdissoction by Chambers and RSnyi (13) it
has been regarded as a structure which firmly
holds togethor adjacent koratinocytos. Further-
more, it has boon regarded as a permanent struc-
ture which accompanies the koratinocytes as they
rise to the surface of the opidermis to he ex-
foliated. When ono considers the gradual change
in shape which occurs in the koratinocytes as they
migrate from the stratum spinosum through the
stratum granulosum to the stratum cornoum then
this idea must ho modified. Two alternative
structural changes would seem possible: (1) Many
of the dosmosomos may disappoar as the cells
migrate upwards; in this way long lengths of the
cell membrane would be freed; (2) A temporary
separation of the desmosomal plaques may take
place and so allow tho cell membranes to slide
upon one another. It would not ho unroasonablo
to suppose that both mechanisms are involved.
The underlying mechanisms responsible for the
gradual fusion of the dense intercellular laminao
of the dosmosome with the formation of a solid
oval body, tho vesiculation and rupture of the
body is difficult to explain. It is possible that these
sohd bodies are sites of enzyme formation. Later
when the bodies rupture, the enzymes arc liberated
into the intercellular space whore they aid the
dissolution of the intercellular substance and pro-
mote exfoliation of the superficial cells of the
stratum corneum.
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Fie. 1. Vertical section of the junctional region between thc stratum granulosum and the
stratum corncum. In the lower part of the photograph several desmosomes having a char-
acteristic structure are situated between a stratum granulosum cell and cells of the stratum
spinosum. Note the presence of an electron dense body (arrowed) within caeh desmosome
in the deeper layers of the stratum corneum. >< 28,000.
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Fic. 2. Vertical section of the middle layers of the stratum corneum. Shows a number of
desmosomal bodies. The interior of many of the intercellular bodies appears to be breaking
down leaving a well defined limiting membrane. Some of the bodice (arrowed) are in an
advanced stage of degeneration. X 39,500.
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Fio. 3. Vertical section of the upper middle layers of the stratum corneum. The electron
dense limiting membrane of the vesicular structures appears to be breaking down. >< 53,500.
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FIG. 4. Vertical section of the middle layers of the stratum corneum. The remains of three
thin-walled cells are seen sandwiched between the keratinocytes. >< 39,100.
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